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ABSTRACT

This study was undertaken to investigate the changes of index microorganisms and lactic acid bacteria of traditional
Korean fermented vegetables (kimchi) during the ripening and fermentation period. A type of kimchi, baechoo-kimchi,
was prepared and stored at 10°C for 8 days. The numbers of the total aerobic bacteria, psychrotrophilic bacteria,
coliform bacteria, and Escherichia coli in the kimchi and also in raw materials of the kimchi (Chinese cabbage, green
onion, ginger, garlic, and red pepper) were counted using appropriate media. The highest number of aerobic bacteria
was detected from ginger, then red pepper, then garlic, then Chinese cabbage, and lowest number from green onion. The
highest number of psychrotrophilic bacteria was detected from red pepper, then Chinese cabbage, then garlic, then gin-
ger, and the lowest number from green onion. Coliforms and E. coli were not detected from all of the raw materials
of kimchi. Total aerobic bacteria and lactic acid bacteria of the kimchi showed gradually increasing during ripening and
fermentation. The number of psychrotrophilic bacteria showed a similar level in the kimchi. Coliform bacteria were
detected at the 3rd, 4th, and Sth day of the kimchi fermentation period, although they were not detected from the raw
materials of the kimchi. However, the bacteria were not detected in the kimchi after 6 days. E. coli was not detected
in all kimchi samples. The pH value of the kimchi gradually decreased, and acidity increased over fermentation period.
This study indicates that there was contamination of coliform bacteria during the process of kimchi preparation, and lac-
tic acid bacteria proliferated in the kimchi during fermentation inhibited the growth of coliforms. More research is
needed to evaluate the inhibitory effects of each raw materials of kimchi.
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2) HjA]

A2 EER @i ET) S4E Yk
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23k} MRS agar(Difco Lab)E AR&-3}5]t).

2. HEYY
1) AR Az 2 AxA
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AEFE Petri dish(9X1.5cm) ZF 4ufjo)) &}z, njz)
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Table 1. Microbiological quality of raw materials of kimchi

t}. o)E 35+ 10 724307 viFEl] BAE A
g8 At

3) 3akle R pH 23

uAE Zgolxe} ol AR £A 5 EREE 7]
XES ol pH ¥ FAMIEE 2439t dakilis
£ Z3EAY 9438led 0.1% phenolphthaleing A A]
%O ® 0.IN NaOH §9oE HAsl] K %)o2
1T pHe pH meter(Istek, Japan)E ©]-8-8}
o ZA3.
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1. ZR Ygo| LYX[FM R 2YE

A vAE 2 FFE v o ditEe
X AR vAE LAEE YolHr] st A9
FAEQ wiFet wiF ARz 7lEHoRm Wl 2
Z7VE, o, e 2 A 4559 BAEE FUSA
BERWRT, AA ST, a2 2 458
2359 2 AIR= Table 13+ 20}

ARl v E eHH ANE I R E A
she 7lEo] He I5Bd A4, A7 473
+0.051log CFU/g, 2171504 4.21£0.05log CFU/
g2 B AMR BT HuE Wol AEHen g
2 uH5(2.98+0.03log CFU/g), #H3(2.8510.03 log
CFU/g), ¥H2.11+0.09 log CFU/g), 22|12 AZH(1.65+
0.04 log CFU/g)®] A= UElsith 8% 20~25°Ce]
Agollx] vlwd A& wg3he AR 33
A3}, 1571200M 3.98+0.05log CFU/ge2 7H3 &
%2 o8 HiF(2.94+0.05log CFU/R), "H=(2.92
+0.041og CFU/g), A7(1.8010.06 log CFU/g), =
(1.54£0.07 log CFU/g), 28X AZH0.63£0.06 log
CFU/g®l «28 eyt didad-e BHogtE
L=} B3 BF 5 AdA0) g 233k AU

Psychrotrophilic

Ingredient Aerobic plate count plate count Total coilforms E. coli

[log(CFU/g) loa(CFU/g)] [log(MPN/100 g)] [log(MPN/100 g]
Chinese cabbages 2.85+0.03 2.94%0.05 - -
Red pepper powder 421%0.05 3.98+£0.05 - -
Green onion 2.11£0.09 1.54+0.07 - -
Garlic 2.98+0.03 2.921+0.04 - -
Ginger 4.73£0.05 1.8010.06 - -
Salt-fermented anchovy 1.65+0.04 0.6310.06

"~ Not detected.
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Albrecht 57"& A= ule] AME Hho) =T}

EFYP 551~6.63 log CFU/g, thAT- 4.81~6.30
log CFU/gel9th Halaigicy. dE vpe] 25 3
9} gy ARz HHAET O AARE o 94
Aoz HFY RoE AAFAY dAZE 234 &
e RE & AUtk o)FA AYRIE viEAL,
£3] gz He M= vl A HEE £
AFel 7Ax YARS vE 285 ¥wA e A
o2 eyt a7 viE 5] olgA dvat
42 AQolrt vhes AL A YR 2 Y, &
FE7a=et FaHyel G MES] 208 FEdr.

2. Axle| SME X BMF HEl

X7} dEE B2t A Al mE mAdE o
o] WHalE Yoluy] $isle] wiFUAE I AT
A)zRE 8Y B FPA7IEAM 19 THHew 7Hd
AR AANFS ol EEH T, ARAFT, o
o475 2 dAFFE FAEY o A Table 2
ozt

A9 BBt AS HE FAE 9 AF0
)l 5471007 log CFU/goIATH AR7T <4 5H
A HR F71sled suAlels 8.45+0.09 log CFU/goY
gslget, ey AAlde g2 A52E 8y )
oF 71Zb F<t s W3lE Holx] el XY X
FH o] Wl e ¥ 2 AP HusI} A
Y s 2V Bue oJEH A9 FATESE
HAFFPE HLole 10° cellymioltht U ¥ 2
10%cells/mioll E35iTt. 29 Rao) spd G 2
Fol AXe| FF4E 15X10° CFU/M100 mPlE o
59 2EE 38X 10%-3.0X 10 CFUN00 mZ $718H
oh AR ARl 2719 veitks d47) 2jol

Table 2. Changes of microbiological quality of kimchi during the ripening and fermentation period

Ripening period Aerobic plate count  Psychrotrophilic plate Total coilforms E. coli
(days) [log(CFU/g)] count [log(CFU/g)] {log(MPN/100 g)i {tog(MPN/100 g]
0 5474007 4.74£0.05° =Y -
1 6.06 1 0.05° 457+0.05° - -
2 6.67+0.07° 4.20£0.06* - -
3 7.06 +0.09° 4.81£0.09 1.7810.03° -
4 7.27£0.05° 4,90+0.08° 1.55+0.15° -
5 7.87£0.03° 4.83+0.10° 223%0.11° -
6 7.984:0.05° 4.54£0.04° - -
7 8.36 £0.09° ©4.44+£0.05 - -
8 8.45+0.09* 4.36+0.05" - -

“—: Not detected.

Means with the same superscript letters in a column are not significantly different (p<0.05).
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gAe AL ¢ F ok uEA PR HRESH <t
AL #aglel gloje wgdEel HE 9% E §-
AF AR ARZ e Zlo] AAg Aoz AZre
. &, A9 g JAREA 71ES sl 8%
s, dukdlgoit fkgat i FHEdoA
29" F e RAFE FEo] TFFojor & AL
2 Bl

3. Hxie] §MF pH ¥ Mzl H8}

AR 4% A7AEHN BE pH B IR
W32 dolry] QlEled AAe] 54 UAER HAF
< o) pHY HiIEE AN 1 e
Table 33} 74t}

HAE @2 A3 pH 53391988 AA7F 4
goll ule}l pH7E 3U7AlE 5.0 ootz 4R )
4782 FAT HoiR]7] AlRst, &4 7)7ke)
o) wel A AsiEe] sdAolE 4.39712] "ol
ok A Aakibed) wighs ojsh wie) FFE B
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Table 3. Changes of pH and acidity of kimchi during the
ripening and fermentation period

Ripening period

(days) pH Acidity
0 5.33+0.01° 0.22%0.11°
| 5.26 £0.03° 0.22£0.18°
2 5.03+£0.03° 0221+0.19°
3 5.03+0.05" 0.23:+£007"
4 4778 +0.03° 0.37+£0.07"
5 478 £0.02° 0.40+0.01°
6 4871007 0.43+0.04°
7 4,76 £0.03° 044 £0.06°
8 4.39+0.02° 0.47 £0.02°

Means with the same superscript lefters in a column are not
significantly different (p<0.05).
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Fig. 1. Changes of lactic acid bacteria of kimchi during the rip-
ening and fermentation period.
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